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^^aTiON^ PROCESSING AND THE EQ^PMENT FOR ITS 



suSS-J^X f^dS^^ Tf^ 'Utilized With 

the coal beds areToc^Sd t^lofZ J o '^uT' ^^^'^'^ ^ ^^^"on: 
of coal inside thrbeT^t^ ^fZn I "'^^^^^^ 

products of gasification bSec^nventf T*^'^- ""J^ electxochcinicaHy processed 
die oxidationVod?^ of ""^''"^ '^"^ l'^^^^; 

coal gasification productt'^-X J^^^^^^^^ ^^el nnxture (Se 

steam by afterburning of Sn. "^'^'^ waste-heat boiler into 

this steam, together ^± Z wtl T""? P'^occssing in the fuel ccU batteoy; 

axidtheregenexBte^ hy™Ln a^^^^^ ^^^i -i^hin the bed, 

2 pages, S^claims. 2 mSh" "^"^ ^ ^^^^^ battexy. 



with nn^'^ ^"7°^°^ the imning industry, and nmy be utflized with subsurface and 

wim open development of coal deposits. • ■^^^-i-a'.., ouo. 

Purpose of this invention - lower processing costs and decreased levels of environmental 

Fig. 1 shows the proposed coal bed processing technology by columns where I 2 
preparatory mine openings (drifts and cross-sectional Lches); 3 - iLn ^'opT^. (tiooe 

S 13 foe c L"''!?'^ ^^'^^ P'^^^^^^ P^-^^^^ng of the fue 

imx. 13 - fuel cell battery; 14 - the waste-heat boiler. Hg. 2 shows the prooos^ coal b J 
processing technology by holes, i.e. where the bed is prepared through o^ J^eo^ll^ 
ad;t. or cross-sectional trench), including the same itcLs as Fig 1 ideS^T^e ^ 
number.. Additionally, Item 15 on Fxg. 2 shows the auxiHaxy wS in^^ pl^cedT^ 
certain (predetermined) distance from the preparatory opening, pe^endiJuSy^wS^t 

The proposed coal bed processing technology is carried out in the foflowing mamier. 

mine o^^ti -° P'°'"'' ^ '^^^ bed that is prepared by two sectional 

Twerr^^SfnS thTw": '^"^V- Between the preparatory openings 1 and 
icroflier^ft^l^iH „ ^^P^etennmed distance (approximately 10-13 m) between 
SSiSfbevonr^trf ^r^^ P'^' "^'^ '^^ ^^^^^^ of the coal bed, 

C^g'l) ' ""'"^ ^ ^ to isolate the 

. ^ ^ffoi^fi piping 5 is inserted through the sealing barriers (waUs) 6 onto driffe 1 

pUg 9 a^^oSg^ r;r. r ^ r ^ ^^^-^ ^ "^-^ 

piping y, acco^gly On drift 2, the perforated weH piping 5 is connected to Dices 7 and 8 in 

weSTpt:" C^'^^t T- l^^-''^ — to pipe^'Sd f^m o^ 

weiis to pipe 8. On dnft 1, all piping (4) /sic/ is connected to the steam piping 9. 

The smoke exhaust-commutator device 10 blower fin 1 1 i- • 

purification and processing of the fuel mix l^Vdil^^^^^ ii ' prelimmary 
iTf^ tnctaiio^ -1 • ' battery 13, and the waste-heat boiler 1 4 

are mstaUed at the mail mine opening 3. The input and output gas pipes 7 and 8 bloweX 1 1 
^d apparatus for prehminary purification and processing of the^d ^ 12^ corZSd to lt 

bS^lt'^e or?f .'^rf ^'^^^^ ^ '^'^^'^^ to the input oTS^S^ 

Sf L ^te hn '""^'^ ^ -°"^bustion chonS^ 2d 

^. ^^te-heat boiler 14 steam generator. The steam pipe 9 and one of the inputs of the 
^^I'^-^—^'or device 10 are connected to the'ktter. a£ ins^^'^e^ 
ride o^SftT^rhf'*'"^'' """'r^ '^"^ ^^ "^^^ ignited by some me^ fi^^ 
^±^.^nL^ A 7^i '"^P?"' '^^^^^^^^^ gasifiLtion through 

L^drwXfhe K ^^^t-^^omniutator device 10 exhausts (removl) toTgh 

toe odd wells the coal gasification products, containing carbon monoxide (CO) and hX^^ 



This fuel mmure is fed to the apparatus for preliminary purificatioii and processing 12 
and thereafter to Che fuel ceE battery 13. where hydrogen and carbon monoxide arc convert^ by 
electiocheinical me:ms into electricity chat is suppHed to consumers. The residual fiiel mixture 
and water from the fiiel cett battery 13 are suppUed to the-combustion chamber and the steam 
generator, respectivdy, of the waste-heat boiler 14, where afteibuming of the fuel mixture 
produces steam Then, the gaseous exhaust of the waste-heat boiler 14 combustion chamber 
contemmg mamly inert carbon dioxide (CO2), and the steam from the stsam generator, and also' 
carbon dioxide generated in the fuel cell battery by oxidation of carbon monoxide are again 
fed to the active (high-temperature)- zone of coal^^^^^^^ ^ert 
carton dioxide is reduced by coal to combustible carbon monoxide and the water vapor is 
^do^ermicaUy decomposed into hydrogen and oxygen. In this case the steam from thelteam 
gcn«jtor IS suM^hcd through piping 9 and is fed by the perforated piping 5 into the coal 
Z^T are at this time in air-supply^L. Considering 

t^t the oudet of the waste-heat boiler 14 combustion chamber is comiected to one of the inpuu 
iLT ^^°^^^^.^^^-<^o°™^tator device 10 together with blower fan 11, it is evident that the 
mert carbon dioxide is not emitted, as usual, into the atmosphem, bat rather is fed together with 
the air supply mto the coal gasification zone within the bed. 

.^^rrr,^^°^ ^ ^^^""^ M?"^ ^^'""^ consumed with concuncnt production of dedricity by 

f^^t f^ul "''^'^^ ^^"^^y ^^"^^^^^ °f the fuel mixtote 

^on monoxide and hydrogen) are continuously regenerated within the coal gasification zone. 

^IZ^T "'^ °^ coal utiUzation, as a primary energy source, this process also 
^Hn^ ! IT' ^^^^ ^^^^y improving .the ecological cl<L]iness of 

producnng e^tncal energy, smce emission of inert carbon dioxide into the amiosphere is by this 
^<ys practicany ehminated. To assure efficient consumption of the bed itirely by coal 
^cation in the pillars between wells, with concurrent regeneration of the fuel nLture 

?r « ^ '^^^ gasification and foel miSu^com^ 

regen^ation products arc switched as needed from one part of the wells to the odaer with the 
help of thesi^ke exhaust-commutator device 10. As some wells are felly processed, they are 
t^mt^nn,' ' ^P^S ' ^ into op^oT 

mine oSS^f ? tJ^^^^^f ""^^ '° ^ ""^ ^ P^P^^ ^^^^ ^'^'^^^ 

? cross-secdonal trench). As m the previous example, wells are 

S ^ t^T-T^ r/'.^"? ' '^'^^^ ^^^"^^ ^^^^ P=^<^ted pipes 

2ir.r^ r^^^u ^' ^'^S* '^'^^^^ ^^■'^^ beyond diift^^ 

removed and a seahng bamer (wall) 6 is instaUed. Input and output gas pip^g 7 and 8 b 
mstalled along dnft 2, and the same equipment, as in the previous Sam^l^^taUed Ae 

c^n^t "T't ?! ^"^"'^ ^ °"tlet of the waste-heat boiler 14 

combustion chamber and the oudet of its steam generator are connected to the inlet of the smoke 
exhaust-commutator device 10. sxuams 

di.t.n ^^"^ ^'^^^ (installed) from the mine opening 3 at a 

SSlT fr J P^^^^t^ piping 5 is also 

comiected to pipes 7 and 8 m alternating manner. The coal bed is then ignited at the ends of 



wdk 4 using auxmary well 15 for this purpose. Air for gasification of piHars benveen the wells 
5 supphed through ptpe 7 and pipe 8 is used to remove the fuel mixture ^chTs fed^S 

^^IZllL^tlt^^t ^'''''^ ^^^^ ^y^^Seu and c^on monoxide 

are convened by elcrtrochcnucal means mto electricity that is suppEed to consumers. 

^r. r.. ff T ul: "^"^ of -^on monoxide and hydrogen 

Se'S^^ L aft^oming of the fuel mixture pr^Tuc "s2^' 

T ^.'^'^'no 5 ^^'^-^ ^^^^^ ^4 combustion chamber, contaimnrS 

(reduced) THe regenerated products of the fuel mixture, combSed ^duSTS^ 
^at^ry 13, and the bed consumption process in all other aspects remains as in the previous 

The proposed equipment for implementing the described technoIo<-/ nf rnnl h^c 
P^c^smg mcludes perforated well p^g 5. conducted to t p^^pt^^'^n^e p^^^ 

&b£r ^ - — "ei^baty^rrd 

aIter„.H?^ perforated well piping 5 are comicctcd to the input and output gas piping 7 8 in an 
^ma^ng manner die latter are comieaed to the smoke exhaust-comTJo^Se 10 To 
S^sS "TStnJ '.'T.^.!] "'^ the apparams for preliminary purificaSnl^S 
wi^n K 5 °^ '^'^^^ ^° ^"^^^ °f fi^el cell batten. 13 -Hie outlets of 

Sl^ t ^^^^^^ ^ the iSet of ^e ^Se^ 

i^erof Ae^rnnl! ™ '""""'^^'^ accordingly to the well piping 5 and the 

of the smoke exhaust-commutator 10 (Fig. 1), or simultaneously to the iSL of the [amr 

above 3^^°^°.? °^ equipment for coal bed processing is described in detaU 

imoteTr^!ft^.-'^^°^^ 5^ ^^^'^ ""^^^"^ ^^'^ processing and the equipment for its 

W ^r""^' an effective, operator-free, and ecologically clean tecSoC mSly 

^S^" l:ra /^^ ^^^^ '^P- ^ electrochemical conveSon of^^ 

.□sitication products and upon contmuous regeneration of the spent components of the fuel 



n^xture into hydrogen and carbon monoxide dir^tly within the cod deposit, i.e. within the coal 
CLAIMS 

tr^. >, ^ method for coal bed processing, including die uncovering and preparation of the coal 

A^deproduced by oxid^on of caAoamonadde. and the waier produced by wM^nTSa 
S tfB Sd^teri^Mf ■ ^ ^"""T ««m and the gaseous aftetbuming ptodaoi 

S tht^ w coal combustion zone from the side of the consumed and de-gasseS space but 
b"^t ^=l,-e'p=^t;^- — SUe.':^ S 

in that, to decrease the operating costs and to improve the ecological ckaniines of tlj 

^i^"^^So?Lr^Si;o« ^"^^ ^ ^-^^ - >PP~» 

rtie fimi hoirl^ processing of the fiiel mixture, and a smoke exhaust-conuuutator 

rh^. ? "^f '^'^ exhaust-commutator to the input and output <^ 

coSsZ^ T r ^^^^^ ^ connected to the waste-heat boS 

or tol^ o r fhaust-commutator device and the pSforated weD p^ing. 

SnnS^o nnfofrn , exhaust-commutator device, while the blower S 

connected to one of the inlets of the smoke exhaust-commutator device 
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Fig. 1 
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